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CONVERSION FACTORS

Inch-pound units in this report may be converted to metric units (Inter-
national System) by using the following conversion factors:

Multiply inch-pound unit By To obtain metric unit
foot 0.3048 meter

mile 1.609 kilometer

square mile (mi?) 2.590 square kilometer

Sea level: 1In this report 'sea level' refers to the National Geodetic
Vertical Datum of 1929 (NGVD of 1929)--a geodetic datum derived from a general
adjustment of the first-order level nets of both the United States and Canada,
formerly called "Mean Sea Level of 1929."
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GROUND-WATER HYDROGRAPHS, 1970-87, AND WATER-LEVEL DATA, 1986-87,
FOR THE NORTHERN HIGH PLAINS OF COLORADO

By Raymond L. Reed

ABSTRACT

During the winter of 1986-87, water-level measurements were made in 637 of
the 641 wells that currently (1987) are monitored by the U.S. Geological
Survey on the northern High Plains of Colorado. Hydrographs of water-level
measurements for 1970-87 are included for each of these wells. Water-level
measurements for the winter of 1986-87 are listed in a table; this table also
lists the local number, geohydrologic unit(s), depth, and altitude of land
surface of each of the 641 wells.

INTRODUCTION

The northern High Plains of Colorado is an area of about 9,500 mi? in the
eastern part of the State (fig. 1). The boundaries of the High Plains of
Colorado are the State line on the east and the limit of the Ogallala Forma-
tion of late Tertiary age on the north, west, and south. The Ogallala Forma-
tion is an unconsolidated or partly consolidated deposit of gravel, sand,
silt, and clay and is the major aquifer in the northern High Plains (Borman
and Meredith, 1983).

The ground-water level in much of the High Plains has been declining
because pumping for irrigation is removing water from storage (Borman, 1983).
Knowledge of the magnitude and extent of water-level change is necessary for
management of the ground-water resource.

Reports about water levels in the northern High Plains of Colorado have
been published periodically since the late 1950's. During the late 1950's and
the early 1960's, the U.S. Geological Survey investigated ground-water re-
sources in the northern High Plains. Data from these investigations were
published initially as data releases accompanying U.S. Geological Survey
water-supply papers. During the late 1960's and the early 1970's, water-level
data for 5-year periods were published in basic-data releases by the Colorado
Water Conservation Board. From the late 1970's until 1983, water-level
information for the preceding 5 years was published annually as U.S. Geologi-
cal Survey open-file reports. Seventeen years of water-level data were
published by Reed (1987). This report contains water-level information for an
18-year period and includes much of the data from these previous reports.

Water-level data were obtained during water year 1987 (October 1, 1986,
through September 30, 1987) in the northern High Plains of Colorado as part of
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Figure 1.--Location of northern High Plains of Colorado.
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a cooperative agreement between the U.S. Geological Survey and the Colorado
Geological Survey of the Colorado Department of Natural Resources. Field-data
collection was done by personnel of the Frenchman, Central Yuma, Sand Hills,
and Marks Butte Ground Water Management Districts and the U.S. Geological
Survey. Data from the field survey were added to the large, historical
ground-water data base maintained in computers of the U.S. Geological Survey.
Prior to 1986, ground-water information was obtained in cooperation with
various State and local agencies and entities and also by several Federal
programs. Organizations that helped obtain this ground-water information
include: Colorado Geological Survey; Colorado Division of Water Resources,
Office of the State Engineer; Colorado State University; Colorado Water
Conservation Board; Frenchman Ground Water Management District; Central Yuma
Ground Water Management District; Sand Hills Ground Water Management District;
Marks Butte Ground Water Management District; Arikaree Ground Water Management
District; Eastern Cheyenne Ground Water Management District; Plains Ground
Water Management District; Washington-Yuma Ground Water Management District;
and Southern High Plains Ground Water Management District.

SYSTEM OF NUMBERING WELLS

Well locations in this report are given local well numbers, based on the
U.S. Bureau of Land Management system of land subdivision, and show the
location of the well by quadrant, township, range, section, and position
within the section (fig. 2). The first letter "S'" preceding the location
number indicates that the well is located in the area governed by the Sixth
Principal Meridian. The second letter indicates the quadrant in which the
well is located. Four quadrants are formed by the intersection of the base
line and the principal meridian--A indicates the northeast quadrant, B the
northwest, C the southwest, and D the southeast.

The first three digits of the number indicate the township, the next three
digits the range, and the last two digits the section in which the well is
located. The letters following the section number locate the well within the
section. The first letter denotes the quarter section, the second the
quarter-quarter section, and the third the quarter-quarter-quarter section.
The letters are assigned within the section in a counterclockwise direction,
beginning with A in the northeast quarter section and within each quarter-
quarter section in the same manner. Where two or more locations are within
the smallest subdivision, consecutive numbers beginning with 1 are added in
the order in which the data from the wells or springs were collected. For
readers who wish to locate the wells, the townships and ranges are shown on
plate 1.

Another number, station-identification number, is assigned according to
the grid system of latitude and longitude. The number consists of 15 digits.
The first six digits denote the degrees, minutes, and seconds of latitude; the
next seven digits denote degrees, minutes, and seconds of longitude, and the
last two digits (assigned sequentially) identify the wells within a 1-second
grid. In the rare instance where the initial latitude and longitude was in
error and has been redetermined, the station will retain its original identi-
fication number.
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DESCRIPTION OF DATA

For a number of years, the U.S. Geological Survey and various State and
local agencies have cooperated in the measurement of water levels in many of
the wells that are located in the northern High Plains of Colorado. Since its
inception, this network of wells has changed almost annually. Because some
wells simply are more difficult to measure than others, their measurement may
be discontinued when consistently accurate water levels are not obtained.
Wells also are dropped from the measurement list if measurements cannot be
obtained. Some reasons for not being able to measure the water levels are:
access to the well is obstructed; the well is destroyed; the water level has
dropped below the bottom of the well; or a well owner has withdrawn permission
to measure the well. Wells may be added to the network, as resources permit,
to provide needed additional information.

The current (1987) water-level monitoring network consists of 641 wells;
637 were measured during the winter of 1986-87. Most of these wells are used
for irrigation, but several livestock wells and U.S. Government observation
wells also are included, especially in areas where there is minimal irriga-
tion.

The data in this report are arranged first by county; the counties are
listed alphabetically. The wells in each county then are arranged by local
well number, in ascending order.

Hydrographs for each of the 641 observation wells in the northern High
Plains of Colorado are shown in figure 3 in the "Hydrologic Data" section
of this report. A hydrograph is a diagram representing successive water-level
measurements throughout a period of time. The hydrographs in figure 3 include
measurements made during 1970 through the winter of 1986-87. The line connec-
ting the measurements on the hydrograph does not necessarily indicate the
actual water level between measurements, but may indicate a trend in the water
level. The actual water level between measurements will fluctuate depending
on the drawdown of the water table caused by pumpage and on recharge that
occurs.

Descriptive information for each well and water-level measurements made
during the winter of 1986-87 are listed in table 1. For various reasons,
water levels were not obtained during this period for four of the wells, and
more than one water level was obtained for other wells.
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HYDROLOGIC DATA

Hydrographs of water levels for wells in the northern High Plains of
Colorado are shown in figure 3. The following information is provided to
define terms used in the figure.

County name: Name of the Colorado county where the well or wells are located,
for example: CHEYENNE COUNTY.

Local well number: Indicates a number (based on latitude and longitude) used
to identify the location of the well, for example:
SC01204310ADA. See "System of Numbering Wells,"
section.

Station-identification number: Indicates a number (based on latitude and
longitude) used to identify a well, for
example: 390147102121600. See "System
of Numbering Wells' section.

y-axis: Water level, in feet below land surface, and altitude of water
level, in feet above sea level.

x-axis: Time in years, from 1970 through 1987 - calendar year.

a : Water level at the time of measurement, line between squares
indicates the trend in static water level between measurements.
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Figure 3.--Water levels for wells in the northern High Plains
of Colorado (1970-87)--Continued.
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Figure 3.--Water levels for wells in the northern High Plains

of Colorado (1970-87)--Continued.
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Figure 3.--Water levels for wells in the northern High Plains

of Colorado (1970-87)--Continued.
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Figure 3.--Water levels for wells in the northern High Plains

of Colorado (1970-87)--Continued.
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Figure 3.--Water levels for wells in the northern High Plains

of Colorado (1970-87)--Continued.
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Figure 3.--Water levels for wells in the northern High Plains

of Colorado (1970-87)--Continued.
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Figure 3.--Water levels for wells in the northern High Plains
of Colorado (1970-87)--Continued.
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Figure 3.--Water levels for wells in the northern High Plains
of Colorado (1970-87)--Continued.
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of Colorado (1970-87)~-Continued.
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Figure 3.--Water levels for wells in the northern High Plains

of Colorado (1970-87)--Continued.
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Figure 3.--Water levels for wells in the northern High Plains

of Colorado (1970-87)--Continued.
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Figure 3.--Water levels for wells in the northern High Plains

of Colorado (1970-87)--Continued.
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Figure 3.--Water levels for wells in the northern High Plains
of Colorado (1970-87)--Continued.
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Figure 3.--Water levels for wells in the northern High Plains

of Colorado (1970-87)--Continued.
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Figure 3.--Water levels for wells in the northern High Plains

of Colorado (1970-87)--Continued.
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Figure 3.--Water levels for wells in the northern High Plains
of Colorado (1970-87)--Continued.
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Figure 3.--Water levels for wells in the northern High Plains

of Colorado (1970-87)--Continued.

40 -

3,876

3,866

3,856

WATER LEVEL, IN FEET ABOVE SEA LEVEL

3,910

3,900

3,890

3,880 7

W

ER LEVEL, IN FEET ABOVE SEA LEVEL

st



30

WATER LEVEL, IN FEET BELOW LAND SURFACE

120

150

160

WATER LEVEL, IN FEET BELOW LAND SURFACE

40

130

140

KIT CARSON COUNTY
SCO0604518AAC 393151102275900

L ! i L { I i 1 I i I 1 1 | T k]

1970 1972 1974 1976 1978 1980 1982 1984 1986
SCO00604603ABD 393325102312500

T

J
| 1 I ! ] 1 ! ! | | 1 B | 1 1 | B U |

1970

1972 1974 1976 1978 1980 1982 1984 1986

Figure 3.--Water levels for wells in the northern High Plains

of Colorado (1970-87)--Continued.
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Figure 3.--Water levels for wells in the northern High Plains
of Colorado (1970-87)--Continued.
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Figure 3.--Water levels for wells in the northern High
of Colorado (1970-87)--Continued.
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Figure 3.--Water levels for wells in the northern High Plains

of Colorado (1970-87)--Continued.
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Figure 3.--Water levels for wells in the northern High Plains

of Colorado (1970-87)--Continued.
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Figure 3.--Water levels for wells in the northern High Plains
of Colorado (1970-87)~--Continued.
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Figure 3.--Wat

er levels for wells in the northern High Plaias
of Colorado (1970-87)--Continued.
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Figure 3.--Water levels for wells in the northern High Plains

of Colorado (1970-87)--Continued.
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Figure 3.--Water levels for wells in the northern High Plains

of Colorado (1970-87)--Continued.
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Figure 3.--Water levels for wells in the northern High Plains
of Colorado (1970-87)--Continued.
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Figure 3.--Water levels for wells in the northern High Plains
of Colorado (1970-87)--Continued.
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Figure 3.--Water levels for wells in the northern High Plains

of Colorado (1970-87)-~Continued.
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Figure 3.--Water levels for wells in the northern High Plains
of Colorado (1970-87)--Continued.

53

WATER LEVEL, IN FEET ABOVE SEA LEVEL

WATER LEVEL, IN FEET ABOVE SEA LEVEL



WATER LEVEL, IN FEET BELOW LAND SURFACE

WATER LEVEL, IN FEET BELOW LAND SURFACE

160 —
170

180

KIT CARSON COUNTY
SC00704334BCB 392357102120900

3,840

190 ~ -

poo b v v
1970 1972 1974 1976 1978 1980 1982 1984 1986

160 — l‘SCPO?Oé‘r'ArOTBBlB _ l39|27§61l021221§209 |

180

180

200

PO

1 i | 1 | 1 | | 1 1 1 1 1 i 1 { {

1970 1972 1974 197¢ 1978 1980 1982 1984 1986

Figure 3.--Water levels for wells in the northern High Plains
of Colorado (1970-87)-~Continued,
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Figure 3.--Water levels for wells in the northern High Plains
of Colorado (1970-87)--Continued.
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Figure 3.--Water levels for wells in the northern High Plains

of Colorado (1970-87)=--Continued.
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Figure 3.--Water levels for wells in the northern High Plains

of Colorado (1970-87)--Continued.
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Figure 3.--Water levels for wells in the northern High Plains

of Colorado (1970-87)-~-Continued.
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Figure 3.--Water levels for wells in the northern High Plains
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Figure 3.--Water levels for wells in the northern High Plains

of Colorado (1970-87)--Continued.
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Figure 3.--Water levels for wells in the northern High Plains

of Colorado (1970-87)--Continued.
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Figure 3.--Water vels for wells in the northern High Plains
of ...orado (1970-87)~--Continued.
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